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[57] ABSTRACT

A piston comprising a core molded from a rigid thermo-
plastic material and a seal element molded on the core
from a flexible thermoplastic material to form a unitary
assembly.
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ONE-PIECE PLASTIC PISTON

BACKGROUND OF THE INVENTION

1. Field of the Invention. 5 o .
The present invention relates to a. umtary plastlc

piston and, more particularly, to a simple, llghtwelght o

long lasting plastic piston.

2. Description of the Prior Art. -

In the field of pneumatic,and hydraulic cy]mders
accumulators, actuators, regulators valves, and the like,
a common mechanical component is a piston which
reciprocates within a eyllnder Conventlonal pistons are
made either from steel, cast iron, aluminum, or brass.
The pistons reciprocate within cylinders which are also
made from metal. Since it is necessary to prevent metal-
to-metal contact between the same materials, .the pistons
and the eyhnders are either made from dissimilar metals
or wear rings are positioned in grooves in the piston’s
surface, which rings physically contact the cylinder
walls and absorb the load. O-rings and gaskets posi-
tioned in other grooves in the piston surface prevent
leakage between opposite sides of the piston, but nor-
mally do not absorb any of the side load.

Conventional pistons often consist of a large number
of interconnected parts. Furthermore, some piston con-
figurations also require multiple wear rings and/or seals
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made from rubber, plastic, leather, and the like. These

separate piston and seal assemblies are expensive due to

the need to manufacture each part individually. Since
there are multiple components involved, assembly time
is also longer and this adds to the expense. The multiple-

piece seal and piston assemblies further allow for leak-

age paths between the individual elements. Further-
more, many seal matérials do not provide for a long
wear life. Where the piston is manufactured from steel
or aluminum, it is quite heavy. | |

In order to overcome one or more of the above prob-
lems, the prior art teaches various experiments using
different materials for pistons. It has been known to
mold rubber and plastic materials on metal cores. It has
also been known to ‘formulate pistons from multiple
plastic, rubber, and other material parts and to clamp
such parts together. However, none of these attempts
have provided an effective piston and seal which is
lightweight and inexpensive and has a long life.

SUMMARY OF THE INVENTION

According to the present invention, there is provided
a novel piston construction which solves these prob-
lems in a manner unknown heretofore. The present
piston is inexpensive to manufacture and requires no
assembly time. The present piston is light in welght and
provides a long wear life. The present piston is a unltary
assembly which does not allow for secondary leakage
paths. ‘ E |
Briefly, the present plston comprises a core ‘molded
from a rigid thermoplastic material and a seal element
molded from a flexible therme;plastlc material on the
core to form a unitary assembly. The seal element is
held in place on the core by a rnechanlcal loek through
a series of cross holes. O

' OBJECTS _
It is therefore an object of the present lnventlon to
prowde a unitary plastic piston. |

It is a further object of the present invention to pro- |

vide a piston which is less expensive for the user than
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the cost of fabrlcatlng pistons and separately purchasing

seals L
It is stlll a fnrther ob_]ect of the present invention to

provide a piston molded from plastic to provide a much
hghter assembly weight. o

It is another object of the present invention to pro-
v1de a one-plece plStOIl whlch can be assembled into the
apparatus it is used in in a far shorter time.

- It.1s still.another object of the present invention to

' provide a.piston which. does not allow for secondary

leakage paths.- . - -
Another ebject of the present invention is the provi-

~sion of a piston employing sealing lips made from high

wear resistance. materials which will prowde a long
wear life.. ...

-Still other: eb_]ects features, and attendant advantages
of the present invention will become apparent to those
skilled in the art from a reading of the following de-
talled description of the preferred embodiments con-
structed in accordance therewith, taken in conjunction
with the accompanying drawings wherein like numerals
designate like or corresponding parts in the several
figures and wherein: |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG:. 11s a perspective view of a piston constructed in
accordance with the teachings of the present invention
posrtloned within a cylinder;

FIG. 2 1s an enlarged sectional view taken along the
line 2—2 in FIG. 1; and

FIG.3is a partlal sectional v1ew taken along the hne
3—3 in FIG. 2. -

~ DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings and, more particu-
larly, to FIGS. 1-3 thereof, there is shown a double-
acting piston, generally designated 10, constructed in
accordance with-the teachings of the present invention.
Piston 10 is suited for use in a pneumatic or hydraulic
cylinder, such as cylinder 11, but is widely usable in
accumulators, actuators, regulators, valves, and the like.
Since the use of piston 10 is the same as conventional
pistons, no discussion of such use will be provided.

Piston 10 comprises two molded components, a core
12 and a seal element 13. Core 12 is an injection molded
part being made from a rigid thermoplastic material.
One suitable material is nylon which may or may not be
fortified with other materials to enhance its strength,

,dependmg upon the particular application. For exam-

ple, 1t is known to fortify nylon with glass fibers to

provide rigidity and strength and silicone oil and

molybdinum disulfide for internal lubrication to provide
a certain degree of flexibility. Other suitable materials
are polyphenylene sulfide, fortified polyphenylene sul-
fide, polycarbonate, and fortified polycarbonate. Core
12 1s molded from one of these materials in a conven-
tional manner known to those skilled in the art.

After core 12 1s molded, it is placed back into a mold
and seal element 13.1s molded directly thereonto. Seal
element 13 is molded from a ﬂexrble, elastomeric ther-
moplastic material so that it can function efficiently asa
seal element. Suitable materials for seal element 13 are

._polyurethane, a polyester thermoplastic elastomer, ther-
~ moplastic rubber, and the like.

Means must be provided for holding seal element 13
on core 12 during use. This is achieved by a mechanical
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lock. Core 12 is a generally disc-shaped member having
a radially outwardly extending flange 14 made integral
with the perimeter thereof. Extending longitudinally
through flange 14 are a series of cross holes 1§ which
provide fluid communication between the opposite
faces of flange 14. Thus, as the molten material from
which seal element 13 is formed is injected into the
mold, such material flows through cross holes 15. By
spacing a series of holes 15 around the perimeter of seal
element 12, an effective mechanical interlocking con-
nection between seal element 13 and core 12 1s formed
to prevent separation of seal element 13 and core 12 1n

Uus¢.

Completing the description of the assembly shown in

FIGS. 1-3, after piston 10 has been formed, it may be
readily assembled by providing a central hole 16 for
receipt of a piston rod 17. Prior to securing piston 10 to
piston rod 17 by means of a nut 18 engaging the
threaded end 19 of piston rod 17, a pair of washers 20

and 21 are preferrably positioned on oppostte sides.of 20

piston 10. This has the effect of distributing the load
from piston rod 17 over a greater area of core 12 to
prevent damage thereto. Obviously, the same effect can
be achieved by increasing the diameter of piston rod 17,
but the use of washers 21 provides greater ﬂexlblllty
and lighter weight in design.

For very high pressure applications, core 12 may be
fortified in a variety of different manners to increase the
strength thereof. As described previously, either nylon
or polyphenylene sulfide can be fortified with a variety
of materials to enhance their strength. Alternatively,
core 12 can be molded around a metal reinforcing ring.
A similar ring could be included in piston 10.

As mentioned previously, core 12 is injection molded

using conventional techniques. When seal element 13 is
molded on core 12 respectively, it is important to cool
the mold, such as by use of a water cooling system, as
known to those skilled in the art. The reason for this is
to dissipate the heat quickly so that seal element 13
cools to a temperature below the melting point of core
12 before core 12 heats to such temperature. This in-
sures that the molding process for seal element 13 does
not damage the previously molded core 12. In other
words, the molding process should be designed to trans-
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fer the heat from the seal element to the mold itself 45

rather than to the core on which it is being molded.

The advantages of a piston such as piston 10 should
be immediately apparent. Because of its unitary design,
piston 10 is far less expensive for the user than the cost
of fabricating pistons and purchasing separate seals. By
molding all of the component parts of piston 10 from
plastic materials, there is provided a much lighter and
smaller assembly. Since piston 10 i1s of a unitary con-
struction, it can be assembled into the apparatus, such as
cylinder 11, in a far shorter time. Since seal element 13
is molded and placed directly on core 12 there is far less
possibility of leakage between the core and ‘the seal
element. Furthermore, since piston 10 utilizes a seal
element 13 made from high wear resistance materials, it
will provide a much longer life.

While the invention has been described with rESpBCt |

to the preferred physical embodiments constructed in
accordance therewith, it will be apparent to those
skilled in the art that various modifications and im-
provements may be made without departing from the
scope and spirit of the invention. For example, a double
acting piston design is possible where flange 14 extends

50

33

60

65

4

to the inside surface of cylinder 11, and only cross holes
15 connect the opposite sides of seal element 12. Such a
design would be useful in the presence of high side
loads. Other configurations will be obvious to those
skilled in the art. Accordingly, it is to be understood
that the invention is not to be limited by the specific
illustrative embodiments, but only by the scope of the
appended claims.

We claim:

1. A unitary piston comprlsmg

a core molded from a rigid thermc::plastic material,

said core consisting of a disc-shaped member hav-
ing opposite sides and a radially extending flange at
the perimeter thereof spaced axially inwardly from
said sides, said flange having a plurality of holes -
extending therethrough; and |

a seal element made from a flexible thermoplastic

material molded on said core, on at least opposite
sides of said flange and on said perimeter, the mate-
rial of said seal element extending through said
holes in said flange to connect the material on said
opposite sides to form a mechanical bond between
sald seal element and said core,

there being no adhesion or chemical bond between

said core and said seal element, said mechanical
bond being the only means for holding said seal
element on said core. - -
2. A piston according to claim 1, wherein said core is
molded from nylon.
3. A piston according to claim 1, wherein said core is
molded from nylon fortified with other materials to
enhance its strength.
4. A piston according to claim 3, wherein said other
materials include glass fibers, silicone oil, and molyb-
dinum disulfide.
5. A piston according to claim 1, wherein said seal
element is molded from polyurethane.
6. A piston according to claim 1, wherein said seal
element imbeds said flange on three sides thereof.
7. A method of making a piston comprising the steps
of:
molding a core element from a rigid thermoplastic
material, said core element consisting of a disc-
shaped member having opposite sides and a radi-
ally extending flange at the perimeter thereof
spaced axially inwardly from said sides, said flange
having a plurality of holes extending therethrough;

placing said core element in a mold without any adhe-
sive or chemical bonding material on said core
element;

molding a seal element from a flexible thermoplastic

material on said core element, on at least opposite
sides of said flange and on said perimeter, the mate-
rial of said seal element extending through said
holes 1n said flange to connect the material on said
opposite sides to form a mechanical bond between
said seal element and said core element; and
cooling said mold to prevent adhesion or chemical
bonding of said seal element on said core element
whereby said mechanical bond is the only means
~ for holding said seal element on said core element.

8. A method of making a piston according to claim 7,
wherein said core element is molded from nylon.

9. A method of making a piston according to claim 7,
wherein said core element is molded from nylon forti-

fied with other materials to enhance its strength.
i e o W
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